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;cde3eQ\<. j X6T3:' 2 0 F ~ s zoo3 ELECTRI CAL CONNECTOR FOR PGA PACKAGE
Fiebd of the Invention *~2* The present invention relates generally to an
el ectrical connector for a PGA package for connecting the PGA package
provided with pins for connection in grid array fashion (pin grid array
package) and hereinafter also referred to as "package") to a printed
circuit board and so forth. Desckiption of the Related Art CROFEBIINal |y,
this type of the electrical connector For the package conprises 10 a

housi ng board in which a plur Mmt hol es adapted for rece
the pins of the package are f array fashion, a pI ‘M\wm“
term nal s nounted on each of the contact holes, and a cover

through hol es adapted for insertion of the pins are forned |n grld*aﬁﬂ%y

fashi on and sl i dabEWEQTRICAEC@NNERFORIBOR REAP AGFKARE housi ng board. The
cover serves for insertion of the pins into the contact hol es

insertion force. After inserting the pins into the contacts holmummmm)"mmumm
housi nngeq@E){slt tehﬁ\pelﬁ%nt he through hol es of the cover, the cover sligdgs«to
nove E—var%ﬁ—p'rrr—g i

id array) i.e., the package, so that the pins and

t he term nal Thafpeesehtcifivéntionlreites BGREMY 16 hA kel APt Mnc@Befod ap@rese Pat ent
No. 2689325). Each termnal is fornmed into the configuration in which a

sél der 1pa¢kagp§or2q9np¢c<§mgdlw?(aﬁ pepkage pravidddowitly ping f@rmwa@qtmpmegrédf or engagi ng

wi th each pi an e in orti f.or. en i ,,th gusi ng board.
This soral Boaiented il ARR A el e g ARt Btadla A BB R 2§ on

adapt ed fnicl Arugtlvdard 4Q.soMbilp the typical electrical connector for the
PGA package, each termnal is fornmed into the configuration in which the

contact piece, the engaging portion and the 25 solder tail are continued in
straight_as .set forth above. Therefore, it necessitates making the term nal
| engt h I%@—Mﬁ%&&ﬁ&%t hi ckness of the housing board generally
simlar tot f | On to X
"CoRABLMIG! mmgggﬁem ElecBleB(BnAllof B3 r{%'bﬁé%@%ﬁ?h&

2 2~FEB2Q03 encou tion o t he

over al | £hesing watd @ostiel b @turality df édntsuu hbles adaprved for edceivivey mapmstdfon The
present invention has been worked out in order to solve the problens set 5

forth abibe@ackpge aeerfgrmaed intgfidsaf@bl febjang & phrality of predraky mpuiteh o8 8%t o provi de
an el eCtéftﬁ?c?xﬁtQ&@ﬁFetso Oéov rw%@?g%@%ﬁpk{& V'a'a t%d xﬂ&h&ﬁn ﬁﬂ@pt ed for

reducti on © hei ove mBhtioned obj ect,
t he presgink atefoftfiéd mrnga@rfﬂélﬁdre&dtshaamy 9Vd\§dafbrpﬁhe$bpét@tdéro$ ther which the

contact piece and the engaging
ousing board. The cover serves for insertion of the pins into the contact holes by zero
15 insertion force. After inserting the pins into the contacts holes of the housing board
through the through holes of the cover, the cover slides to move the overall pin grid
array, i.e., the package, so that the pins and the terminals are electrically engaged (For
example, see Japanese Patent No. 2689325).
Each terminal is formed into the configuration in which a solder tail is
20 provided on the extension of a contact piece for engaging with each pin via an
engaging portion for engaging with the housing board. This solder tail is usually
formed into the pin shaped configuration adapted for dip soldering.
With the typical electrical connector for the PGA package, each terminal is
formed into the configuration in which the contact piece, the engaging portion and the
25 solder tail are continued in straight as set forth above. Therefore, it necessitates

making the terminal length long, and making the thickness of the housing board

generally similar to the length of the contact piece and the engaging portion to



10 piece for engaging with the housing board are provided in parallel in
place of structure of the termnal in which they are provided in straight.
An el ectrical connector for a PGA package may conprise: a housing board in
which a plurality of contact holes adapted for receiving pins of the PGA
package are formed in grid array fashion; 15 a plurality of termnals
nmounted within each of the contact ho@es; a cover in which thrgquE§§m§s
adapted for insertion of the pins are formed in grid array fashioh;
siidably prohdgh®hd feuipnah: ShilfoRor iiGNSt id BNaadiecad] Embedf the
termnals being located within the contact holes, and fornmed by

i ndependent | ys difficuitgi ng respective spring contact adapted for electrical
engagenent 20 with the pin and engagi ng pi ece engaged under pressure from a
bottom surface of the housing board in parallel. Wth the electrical

connector f ok the&1 P R& \I;eangi% according to the present invention, each
termnal is émm&l@—rnﬁep‘ewml ently arranging respective spring contact and
engagi ng pi ece i nTepaskR invAiefhad BébhYwork&Eoltenetder f solkahé fdbidhal seean be
25 shorten without sacrificing the effective spring length of the spring
cont act, and fortteatnygsThegeforraitds emabibel odithepmsatbinveniiqurtoprevade an gdegrifalE B
Z003 Brief description t he, drawi ngs The present .invention .wl.l .

inder st ood mEPER S 4 PomRiekRePay e rul SROGH futerareBr s teds r om

t he acconpanyjdighsdr awi ngs of the preferred enbodi ment of the present

i nvention, which, however, should not be taken to be |[imtative to the

i nvention, but ar&dfacompidhahebbor-raadionad ebjsttathdipneyentrihyention t he dr awi ngs:

Fig. 1 is an expl oded perspective view of a preferred . enbodinment of an
el ectrical cGANEEP esftg? pEi’Q’Fs@I\l of stslyee ‘&c"&*&?ﬁﬂ’r‘?@o{"ﬁ"ttm%pe@ng§1éerﬁn%aﬂ\9§nti on;

Fi g. IS a [ : : ] : I erbedispmnt  of
& T0 RSsi ng heard GaBReRa hRIR Mard kW ALIIdIR pREAL R R RO
parti al |y enlofitlgaedrmsiaalinovhidhhey ag privddedimdithightt where the preferred

enbodi ment of the electrical connector for fhe PGA package is, munted on a
printed circuit bdHteiectyiry] comngetor forpPGAdqackass I’@‘}Yé‘iﬁ“@ﬁ"‘s?:l‘?ehcﬁlls@gg%"?@dn
enbodi nent of_ .t I Cl or ; rding to
t he present Hﬁ}gﬁ% ?@gﬁﬁgkg%%&?ygg Q(?ap:iél?sﬁog g%cflgﬁ%ﬁﬁbafﬁﬁggg%e%%%% %%i ve
position of dommdah giidladdaly \feshion; t he housing board and a terminal, in the
fallen position of an quratir}g portion of the lever; and Fig. 6 is an

i |1 ustidation expl dimwmalinofdermnals meanisd syithin pachfof thecontact hedesit i ve to

a cover in which through holes adapted for insertion of the pins are formed in

grid array fashion, and slidably provided on the upper side of the housing board; and
each of the terminals being located within the contact holes, and formed by
independently arranging respective spring contact adapted for electrical engagement
b20 with the pin and engaging piece engaged under pressure from a bottom surface of the
housing board in parallel.

With the electrical connector for the PGA package according to the present
invention, each terminal is formed by independently arranging respective spring
contact and engaging piece in parallel. Accordingly, the length of the terminal can be

25 shorten without sacrificing the effective spring length of the spring contact, and the

housing board can be also made low-profile.



20 the housing board and the termnal, in the risen position of an
operating portion of the |ever. 2 0 F EB 2003 4 Description of the
Preferred Enbodi nent The present invention will be discussed hereinafter in
detail in terns of the preferred enbodi nent of the present invention with
reference to the acconpanying drawings, In the follow ng descrlpgﬁgg 00
numer ous specific details are set fort% in order 5 to provide a % %h
under standing of the present invention. It will be obvious, however,

t hose Sk"'eqh%ﬂdkggmﬁB%o?ﬁ@&h&ﬂﬁg?rese”t i nvention may be practlced

wi thout th ot her instance, well-known structures
are not shown in dlemaprésennnoerdren vifl bawaterstond ames Adlyiftom deaited destigtiqar esent
i nvention. Fig. is an illustration of a preferred enbodi ment of an

el ectri cal ccﬁitYPé’clteé?bef%Y aqcbfr@mni@oaqga@wgféngtdrawmga|0£ét§§eﬁﬁ@tre@ e@éﬁ@meinbn The
assenbl ed con i.tion i [ ann r, the
POA package I1GiHPrR e, Shich: fouster SR8y B R nd e B REIAEL 8

housi ngs boar dnventiBA0nR afe0féeExplariatiog 86U Sitictfgduipsily.si de of the housl ng
board 2. The hou5|ng board 2 is nolded of dielectric plastic, a thin plate
board as Bei ng 15 Igokeidrawmngsar in a plan view. A nounting portion 6 of a

| 5 f [idi th f d al th
housl no. boar o Gorgel S esBlosc AR eIeRlTe PRI A e s EEod R lans o o
formed in gr'e@ecatéa%&eam@d}aqﬂ@ mggaagé atcloydlﬂml tBe BfeSant Hvehhsn ot her

portion. The contact holes 7 rid array fashion are located with
of fset for half piligh isra nanmllg{chnM@dItop plm vidw aftﬂ;xverefmeﬁ greloadimentiof aFi g.  2)
as shown in Fig., 2. 20 They, are |located in staggered fashion as a whole. By
t hi's thangeﬁ@ﬁﬂngPPmﬁéﬁﬁﬁﬁggﬁ%g?ﬂﬁ?@“?ﬁvﬁﬁﬁﬁﬂthe di stance A indicated in
Fig. 2 as short a i

nmounted w thin eac%hgg%%t %@%l@ﬁe@%ﬁtﬁne%%%nrgm% cqﬁs}ﬁ%(%rg&rﬁ% e I% egrre%ed of
sheet netal, emht)dtrneﬂtlmdetm aewaecmidemotfcshmmspmkagg icmotuated 025 piifitedior med
by a bottontplece 8 and a pair of contact pieces 9 and an engagi ng pi ece 11
ext endi ng |n<%@P§IP@ﬂ’mnth the contact pieces 9 fromside of the bottom

pi ece 8. The di st e r i to form
a contact porti ona%ﬁ LD% q{ r%grrttt)bregg"%%ﬂ eﬁ)'r%&t‘?%l quoglgé@eogtt%en‘g%&ﬂ?% par al | el
with the | owedonsédier fof thelPSAphdkage mcorkndtofthoprebdie inkehtisn;si de of the bottom
piece 8. As shown in Fig. 3, it 1s adapted for 30 surface solderln on the
surface of a pr| ntlda. Tisraadllestigten explgning the relaive ppsiporp ohnceyer sel@itettom
surface 2a of ho UsiD 4

corr espondi ng gotsﬁneg eng‘gﬁjl?(ﬁ%{e%fléglé%p%%lg& t{t‘?)ﬁ 0°t ﬁé&aﬁ n% gﬁ’ﬂo%of%lg 7

al ong the rovwevefaddne contact holes 7 (see Fig. 3) . Each termnal 3 is
nmounted from the side of the bottom surface 2a of the housi ng board 2, and
fixed by engagi ng Higdeis apribestiatien sxpieiningdhe teteélvemgegpmgf@pe@erequ t he

engagi hol en i ec i S orle ted.in ai n

i ootdn or o fousity v B8 BFRE i FisR BeRBREr atbnr s FR s o
The contact hgdg 7 are fornmed adapting to the stroke in mhlch the cover 4
slides in the foregoing direction of the row As a result, the spring
contact 10 of each term nal 3 nounted on the housing board 2 is | ocated on
one side of each contact hole 10 7, and a space for inserting each pin 15
(see Figs. 2, 5, and 6) of a package (not shown) by zero insertion force is
provi ded on the other side of each contact hole 7. Next, the cover 4 is
formed into the quadrangul ar plate configuration of which size is generally
simlar to that of the housing board 2 as shown in the drawings. in the
preferred enbodi nent, the cover 4 is forned of netal sheet (al um num
stainless steel 15 or the like) . By formng the cover 4 with the side edge
portion formed into channel shaped configuration in cross section as shown
in Fig. 1, or with the side edge portion formed into reversed L-shaped
configuration in cross section as shown in Fig. 4 for engaging wth the

si de edge of the housing board 2, it is adapted for guiding the cover 4 to
slide in the direction of arrow 16 by operating the lever 5. 20 Engagi ng
portions 17 with the lever 5 are forned on opposite sides of the rear edge
of the cover 4. On a generally whole area of the cover 4, through holes 18
are provided in grid array fashion corresponding to the contact holes 7 of
t he housi ng board 2. The through holes 18 are adapted for insertion of the
pins 15 of the package, and formed by conbining counter bores 19 on the
surface side and straight holes 20 25 on the |lower surf ace side. The rear
edge portion of the cover 4 is constructed by nmounting a stiffener 21 with
rivets 22 in Fig. 1. However, it is fornmed as an integrally nol ded
structure |n F|g 4 . The cover 4 fornmed of netal sheet is coat ed by

o, . o v



2 0FEs zuus. 6 As shown in Fig. 1, a crank bar portion 23 and an
operating portion 24 are continuous into the L-shaped configuration to form:
the lever 5. The center section of the crank bar portion 23 is inserted
into the nounting portion 6 of the housing board 2, and oppositequ 2003
portions thereof are inserted into elongated holes 25 formed in the
engagi ng portions 17 of the cover 4. The reference nuneral 26 denotes a
snap ring. By rise and fall of the operating portion 24 of the |lever 5 as
i ndi cated by angsembidch &fthEPebierfad ERBodAER 4 can slid in the back and forth
direction as indicated by arrow I6. This sliding direction is nade

consi stent with thelheqwsseof invhmtiaronilldetdisvubsed hgreamdter nedetak miteraissofzhe 10 As
set forth above,_a glu;a@ité OE t he t hrough hol es éS are gorned in.the
cover 4 in griRcErrdgmpodinieghot e REFER 1Y “?fh&/“ﬁd? Fe5fC tHaf B°CRPEHPBUgh
hol es are ess =1 f : [ f 1l A ut
form ng the T RbtoRe ol L e i R, L e B R L ok g
in whichs no cadpastiddwit®rohghsuriierstmding o€ tirl seseheibertiont Mewhbhesobvipuspar d 2
corresponding to the blank portions 28. On 15 the side of the bottom
surface 2a of hexenepsr tosmskibed in thiare hahBiepsesericnvEnsion may Fediragiged without
projection 30 s forned.as..sho in Figs, 3 i I of a
conpl i ant pinthwaEmgﬁ%gégg&un§g$rB?QE%hpgﬁdﬁgﬁmgggﬁ B%g#%%$%%%®gglgrgﬁ1the
side of the bahioedBr$sE¥AE anretessaAl dU3curs EPreAt inkertiodl i s projected from
the bottom surface 2a of the housing board 2. 20 Fig. 3 is an illustration
showi ng the conditike. R/@ﬁenélmswretimpg@mefﬁgreélegfoedmt ehtyoelpetaeal cenrnecips for
electrical con or for the,PGA package,.l is.mount on_the pri.nted

ci ncui tﬁgoar d aggé kEEE It ?lé?ﬁﬁe’ﬁ%ﬁgﬁ‘gnd&?fii iaﬁﬁnﬁ?eélrﬁoph@og& POWIBr f ace
2a of the housgipgy bPRY dedribd BRERERGoVME b@p&ﬁﬁ?&gﬂ dhpRbEa Busifg Bdakd 2,
printed circuit board 13. In conjunction therewth, the solder tails 12 of
the term nal s t8rmaineladgecurted @b thethagsjeg boarfl 2sdridoncaiend glackdob tietuppersiide eic e
2a of the housLng board 2 iurface soldered to circuit pads (not shown) of
the printed citPelPES4d£3. Figs. 5 and 6 are illustrations show ng the
rel ative position i : 1S 1,0G; the
formnal s 3 10 the T o B e PR R o e
of the L&ver Syualmmehlyr inF plan Siems Aamounttinggtortin ®nf & lkeow HiprishdingGhecarvei 4 i on
inthe fallen pagsition of the operatjng portion 24. The coyer 4 is
slidingly s gormeg a@n;_gdbgrq%\e,‘tigp 03‘5‘3{“'? ﬁmswt@ar%éoaw%l%apﬁtsam&ﬁv@uelb t he
position wher - . A ] t

spring cont acﬁhggﬁ%%ﬁgﬁ%bg@g% ﬁogﬂlg%gﬁ%&%ﬁggﬁ%%o‘h?lgg@%@g?g%s gvf{fﬁ%je t he
condi tion in tdtRerposish. Plisd doneedt hdled T éoroed idptid grrpofashion adocatéibwith v fset4

slides as indicated by arrow 16b to npve the through hole 18 to the
position corr 6pBHEPHEH Inghe adacany eovy (teRwy oksg UTREf IR TR 12) £9Shojeln Rike-
package,4s co t g i i i a : J I Lcal
connect %(? for nﬂ%& %@8%5@ E&gatgé%e?é‘fﬂéﬁ%’égﬁgg ng'sﬁg It%lg %b%ﬁh{éﬁté %cb%\g(téljrhksécl after
thé operating pREblead nkethe diRnteN aiidifatedintHig eNas shod ak possible ffof Exantre,
inserted into the contact holes 7 via the through holes 18 of the cover 4.
Each pin 15 isl-2dmeted into the 10 side of the spring contact 10 of each
termnal 3 to be ingerted. by,zero inseriion . force, n.the.operating
portion 24 of the In@i‘/eetl(;mémlaps/3 PP ?ds‘f’ﬁfémce%?/he?on acd %)&TP'\%\@% énaglgrlsecti on of

arrow 1l6a of Ejtﬁn@ andABARETS Nt méthiCa SludSs @g&eidmymﬁarp@h lspiRRCkRBR

slide in the identical direction, so that each pin 15 is noved to the

posi ti oBS of thd) Hpmehby ebattemtpia® Sxndiamircgicopiopianeriend and eniengdgig pigee d
result, the pin 5 are 1 n ed with the contac rtions 9a o he
Contacts ot o Bedmepretlier Y diertistpiecid Bacus TriehdhE BaHn
where they ar eganaRIdrRdcdmiadt Bcé b Eiinlardly bhd8d BY foth &t ohtdtpdrtioRoar d 13
via the termnals 3. Each terminal 3 is forned by independently arranging

respective spriutheconteag soldeér taihd2 enegragided ippareléel Withi the praveatlsidelof thenmtiefror e,
t he contact pieces cap 20 achie he sprin haracteristjcs. by defining
the overal |l | elﬂ_ﬁ‘{ens 3@%9&9% %‘Hﬁf’%[‘z’F&’PBOWPé“_F%i gﬁﬁ SN B’flg‘ﬁh% Wa&ém{@c! ard
2 as thegeff echiMee Sl g JFRItrad? a GoheR!cirdtit board 13.



certain electrical conduction between the pins 15. Furthernore, since the
overall length of the effective spring length of the contact piece 9 can be
‘made generally simlar to the thickness of the housing board 2, 25 the

| ength of the contact piece 9 and the thickness of the housing board 2 can
be reduced as |ong as spring perfornaqfe necessary for el ectricdl0 FEB 2003
conduction can be provided. Therefore Teduction of height of the electrical
connector for the package | can be achieved. Furthernore, by shortening
l'ength of the contagi, BytRAE sBfackNS of ﬂl@%ﬁﬁﬂ%ﬁoé}ﬁ 2t ByabBicoR! 19 afe £RfheBE
made small to contribute to the high speed 30 communi Cati on of the signal
It shoul d be notresiporthng totbe enmgagingdioss irkddjedentret the cetteettholesZ Qorfg dhe BowRO03

al so contributes to reductiaon of_hejght of the electrical connector for the
PGA package 1 Bé@éﬁ%‘é‘?“t iesgo(%erFlz- @aﬂ‘:aﬁli‘ el e uniFy 1oy 18R §idR 0Adet he
cover, even ifyidt i I ks . { I f package
are noved on tPlat)atrtosdl1 g%rff%fe @tgﬁgaiepﬁroi%lgg @é%?géﬁlgg] @%foﬁ}g?n%'taﬁngga gcrl%‘iprﬁ% §r63 by

operating the beween theangsshg pietd hl atioe endagthgHoless The eagmtitiepictd] I ke
sliding direction relative to the termnnals 3 and the housing board 2. The
conpl i ant pi nsodantedhigdhe fprogaing dinectign phthedowireletive toghasingTopteat Haehihy

resist this stress. or di Lt _becones ssibl e r event ..t he
excessi ve st re_geémfl}a&ﬁc@bet‘i"ﬁ‘ga% %‘_’182 %o ogg%‘?%dgagﬁgg kol tgﬁggr@feo]_p%hlé}bfhgépv?raﬁ S
12 of the ter ik n e forRdoing direétibnt dTehd RGO MR £FRulE,ANE §fitrigQUdnBECID SBcapRel
of f of the soldering portions and so forth. Upon rel easing the connection

condi tion of trempatkaymntados thpbeusinghpapb? isi loeat@ioréneg hide dfcanel cntact hole be

i sen. th t ] t] 4.is.risen, the pi 5 dtoth
Gi de-of 1Pne <pr A A-gntatr Pocongdadinn a6l e ar vl Blol Prliie Bl Lo 15
renove the packagem)wyiRfhsd868 frtd i@#}%&ﬂdéd@fm&ﬁe Wik EiayPach GRLE hold e

conpliant pins 31 can protect the soldering portions of the solder tails

12.. In the foregoi hgxttef@verdisdmmd in®rthe quddeangolar atite gindigeration of waadh
termnal 3 is foroged into th ener a U- shaped, conf.i guratjon by the

bot t om pi ece 8SZRF fﬁ:nsrahy Sw?qrﬁ%{%@b?#tg%kow%%fb? AT the Seepdest B i s
configuration. WA : . CON Lece is
o ovi ded t o pePifermtintf, G0cERRILL el of b LiNe! (AR ERN Laec LR

whi ch edéh pi nodfheilikex|Byrfrechidpytha cppedr @ voith thheide@dgapdrtiph éoasedIntashaetel f ort h

in the preferred enbodjnent, there is no relatiaonship between the stress
due to slide ofhdPRe CRRfAUFAlPIAR Grase &CHiPR anfhor@indes ilngr wHh diq idmedes portion

establish 25 ¢ iy 7 irQ S ReLS : der il 12 of ch
terminal 3 is g(frg%lirll%ottg 9%%5%thelﬂa}aggﬁ1e eo[r%ﬁ?’gb? %‘Jtalgso%g\l’é a‘ff)ststggwtn()ugr%155(3r‘t ffgge
sol deri ng. Theefdagirghaige thestledkdpe bathk hotidyg beard DSie id Ridpied for duiding Heiogbr
hol es of the printed circuit board 13 and sol dered by dip nethod The
arrangement defde sidegn thewdirecpp Pl & ho Ry oparating Bstleves Sconsi derati on of 30

the strggs exerted g, lfig, KBRS Bick udvd: MO ARG BBRE e 2idhY olledhat0

) edge of the cover 4. On a generally whole area of the cover 4, through holes 18 are

provided in grid array fashion corresponding to the contact holes 7 of the housing
board 2. The through holes 18 are adapted for insertion of the pins 15 of the package,
and formed by combining counter bores 19 on the surface side and straight holes 20
25 on the lower surf ace side. The rear edge portion of the cover 4 is constructed by
mounting a stiffener 21 with rivets 22 in Fig. 1. However, it is formed as an integrally
molded structure in Fig. 4 . The cover 4 formed of metal sheet is coated by insulating
coating such as oxide film or the like to prevent from electrically conducting with the

pins 15 inserted into the through holes 18.



2 0F EB 2003 9 is considered to be suitable that they are distributed in
the density of about one tenth of arrangement density of the termnals 3.
In the construction as set forth above, since each termnal is forned by

i ndependently arrangi ng respective spring contact and engagi ng [ﬁtﬁﬁj i N
parallel, the 5 length of the term nal can be shorten, and th Prt;

board can be al so nmade | ow profile by Erovi ding the effective spring |length
of each spring contact to the extent necessary for electrical conduction

bet ween the pins of e i ﬁ%tg Pt bhshei ght of the
el ectrical connec%gr&lpglpgggggé%ﬁ?g%géﬁn%yg: |evedg lggll—_gacﬁmpl nzgof t he
package is clampadubihta thedl-shapkd coefi gostiocaad f@netedeved 5 eBlicadenies beatien todi n

el ectrical conduction. Furthernore, it is possible to provide the

el ectrical céim@ariobarfpogion Feispesartph ke e mensns @orivn orfihe howsingPasrd nt ed

circuit board by, surface soldering. Still further. the c i an IS can
oo st the scr L SpaR? G Eintbis Bkeo Hirk sl i Hon e AR B06S B
sliding the ¢gygiind SorBbRY ELSS thDBowR UIERd RGerBRinufREl 06 deRGie S8 ringail s
Al t hough the present invention has been illustrated and described wt

respect to exisephdrfajl eithooparatintg pdmeereds of the levianh hslindeated derastonodl diyFighose
skilled in the_ art that the .fqoregojn nd vari.ous .other .changes, ] SSi ons
2nd adi ¢ 1 ond: HEFOBE et iae i Hrok At Rty EHohRS HOE e BRAFEMIg- f o t he
spirit and S%H@iﬁé%ﬁre&%diggxgﬁﬁ%ns@&eﬂt%%b Ofws Jfteé BEREE holkk §S8Athd Nvention

.CO1 i ho
shoul d not be under st oo imted to the specific enbodi nent set out

above but totérndhalsld. al | possi bl e enbodi ments which can be enbodi ed within
a scope enconpassed anfl equi val ents_t hereof w spect .to ctlhe feature set
_orthag) 3

hre

i n.t hdl%ppended clf ¥k ope.perbply 1be \ershingles 1§ otk formed A he LoV | cal
connector for . PArR LS| gl : j | i.ch a
plurality of 4clgr$tﬁact 2% egﬁlagg%ggép{;fﬂe P@‘Q?Wﬁg&él?g’g&g%ﬂ }gbé%lzlrgm package
are forned i rsghtisihaformgd,fsagieippftiond apd leftak blayiko28 withoutrfatmsingvhmnthedighi t hi n
each of said contact holes; a cover in which through hol es adapted for

i nsertion of helgsdn pri grray éashionegthermeare PorEPRSERP MFEMERRAC comert dplediais) y
provi ded on o] L de. [ j s I

Perm nal ety oREpied i imihe Ay YR 280 PRE Hind B yEPEABarft 9s. On

i ndependent | yhedid@o0the @ott@aRaghdeR TRaENGOraomRas whidapbednterhotd gct ri cal
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compliant pin 31 is engaged under pressure with each projection 30 from the side of
the bottom surface 2a, and the compliant pin 31 is projected from the bottom surface
2a of the housing board 2.

20 Fig. 3 is an illustration showing the condition where the foregoing preferred
embodiment of the electrical connector for the PGA package 1 is mounted on the
printed circuit board 13. Each compliant pin 31 projecting from the bottom surface 2a
of the housing board 2 is engaged with an engaging hole 33 of the printed circuit
board 13. In conjunction therewith, the solder tails 12 of the terminals 3 arranged in

25 staggered fashion along the bottom surface 2a of the housing board 2 surface soldered
to circuit pads (not shown) of the printed circuit board 13.

Figs. 5 and 6 are illustrations showing the relative position of the cover 4
relative to the housing board 2 and the terminals 3 in the risen and fallen positions of
the operating portion 24 of the lever 5. Namely, Fig. 5 is an illustration showing the

30 condition in the fallen position of the operating portion 24. The cover 4 is slidingly



2. An electrical connector for a PGA package as set forth in claim1l,
Wwherein each of said termnals includes a generally U shaped spring contact.
consisting of a bottom piece and a pair of contact pieces and said engagi ng
pi ece 15 extending in parallel wth said contact pieces fromone side of
said bottom piece. 3. An electrical connector f or a PGA pack8d¢Bagiiset
forth in claim2, wherein each of sai d’terminals includes a sol der tail
adapted for surface sol dering extending from said bottom pi ece constructing
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and placed into the condition where they are connected with the circuit of the printed

circuit board 13 via the terminals 3.
Each terminal 3 is formed by independently arranging respective spring
contact 10 and engaging piece 11 in parallel. Therefore, the contact pieces 9 can
20 achieve the spring characteristics by defining the overall length generally similar to
the thickness of the housing board 2 as the effective spring length, and establish
certain electrical conduction between the pins 15.
Furthermore, since the overall length of the effective spring length of the
contact piece 9 can be made generally similar to the thickness of the housing board 2,
25 the length of the contact piece 9 and the thickness of the housing board 2 can be
reduced as long as spring performance necessary for electrical conduction can be
provided. Therefore reduction of height of the electrical connector for the package I
can be achieved. Furthermore, by shortening length of the contact piece 9, the
inductance of the terminals 3 can be made small to contribute to the high speed

30 communication of the signal. It should be noted that the cover 4 formed of metal sheet
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24 of the lever 5 is to be risen. when the operating portion 24 is risen, the pins 15 are
moved to the side of the spring contacts 10 as indicated by arrow 16b in Fig. 6 to
15 remove the package without necessitating large withdrawal. Again, the compliant pins
31 can protect the soldering portions of the solder tails 12.

In the foregoing preferred embodiment, the contact piece 10 of each terminal 3
is formed into the generally U-shaped configuration by the bottom piece 8 and a pair
of the contact pieces 9, but not limited to this configuration. It may also be

20 constructed such that one contact piece is provided to be pressed each pin 15
thereinto.

With the construction in which each pin 15 is clamped by a pair of the contact
pieces 9 as set forth in the preferred embodiment, there is no relationship between the
stress due to slide of the cover 4 and electrical conducting condition to establish

25 certain conduction.

Furthermore, the solder tail 12 of each terminal 3 is also not limited to the
configuration adapted for surface soldering. The pin shaped solder tails may be
inserted into the through holes of the printed circuit board 13 and soldered by dip

method The arrangement density of the compliant pins 31 is set in consideration of

30 the stress exerted on the terminals 3 and the housing board 2 by sliding the cover 4. It
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is considered to be suitable that they are distributed in the density of about one tenth
of arrangement density of the terminals 3.

In the construction as set forth above, since each terminal is formed by

independently arranging respective spring contact and engaging piece in parallel, the
5 length of the terminal can be shorten, and the housing board can be also made

low-profile by providing the effective spring length of each spring contact to the
extent necessary for electrical conduction between the pins of the package.
Accordingly reduction of the height of the electrical connector for PGA package can
be achieved.

10 Each pin of the package is clamped by a pair of the contact pieces to establish
certain electrical conduction.

Furthermore, it is possible to provide the electrical connector f or the PGA
package adapted for mounting on printed circuit board by surface soldering. Still
further, the compliance pins can resist the stress exerted on the terminals and the

15 housing board by sliding the cover to protect the soldering portions of the solder tails.

Although the present invention has been illustrated and described with respect
to exemplary embodiment thereof, it should be understood by those skilled in the art
that the foregoing and various other changes, omissions and additions may be made
therein and thereto, without departing from the spirit and scope of the present

20 invention. Therefore, present invention should not be understood as limited to the
specific embodiment set out above but to include all possible embodiments which can
be embodied within a scope encompassed and equivalents thereof with respect to the

feature set in the appended claims.
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which through holes adapted for insertion of said pins are formed in grid array

fashion, and slidably provided on the upper side of said housing board; and

each of said terminals being located within said contact holes, and formed by
independently arranging respective spring contact adapted for electrical engagement

10 with said pin and engaging piece engaged under pressure from a bottom surface of
said housing board in parallel.

2. An electrical connector for a PGA package as set forth in claim 1,
wherein each of said terminals includes a generally U-shaped spring contact
consisting of a bottom piece and a pair of contact pieces and said engaging piece

15 extending in parallel with said contact pieces from one side of said bottom piece.

3. An electrical connector f or a PGA package as set f orth in claim 2,
wherein each of said terminals includes a solder tail adapted for surface soldering
extending from said bottom piece constructing said spring contact, and projecting
from said bottom surface of said housing board.

20 4, An electrical connector for a PGA package as set forth in any one of

) claims 1 to 3, wherein said housing board further includes a compliant pin projecting

from said bottom surface .



